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Agenda
Transit Dependency Analysis

Roadmap

Background

Methodology

Results

Example Application

Next Steps
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Identify Issues
Transit Needs Survey
• Service
• Fleet
• Facility
• Personnel
• Technology

20202019

March October

May November

Spring

Brainstorm Ideas
IPTA Legislative Conference
Passenger Transportation Summit

Get Feedback
Stakeholder Meeting
Transit Plan Website
Public Survey

Analyze Data
Survey Results
Transit Dependency
Funding and Cost Trends

Develop Content
Draft chapters
1. Introduction
2. Iowa’s Transit Context
3. Needs and Strategies
4. Financing
5. Implementation and 

Evaluation

2020

July

2018

December

Roadmap
Transit Dependency Analysis
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Goals

 Measure transit ‘need’

 Where are there gaps in the system?

Mineta Transportation Institute

 “Investigating the Determining Factors for 
Transit Travel Demand by Bus Mode in US 
Metropolitan Statistical Areas”

 San José State University

 May 2015

 Attempt to determine general conclusions to 
provide policy recommendations regarding 
public transit.

 Go beyond specific studies on the uniqueness of 
a single or a few transit systems.

Background
Transit Dependency Analysis

San José State University (SJSU): 
https://transweb.sjsu.edu/research/investig
ating-determining-factors-transit-travel-
demand-bus-mode-us-metropolitan
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https://transweb.sjsu.edu/research/investigating-determining-factors-transit-travel-demand-bus-mode-us-metropolitan


Background
Transit Dependency Analysis
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What Factors to Use?

Methodology
Transit Dependency Analysis

[Removed]

Rail Transit

 Too limited in Iowa. Mostly a single line that runs east-
west in southern Iowa.

Vehicles per Household

 Similar to Percent of Carless Households

Metro Sprawling Index, MSAs in the South

 Wanted to look at urban and rural areas

 Sprawl not relevant

 MSA boundaries not relevant

 Midwest, not the South

[Changed]

Percent of African American Population

 Broadened to be all non-white population

Percent of Immigrant Population

 Initially used foreign-born, then settled on non-English 
speaking
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Methodology
Transit Dependency Analysis
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Source: https://gasprices.aaa.com/?state=IA

Source: https://www.gasbuddy.com/Source: https://factfinder.census.gov/

Input

 U.S. Census Bureau, American 
Community Survey 5-year estimates

 AAA Gas Prices (except O’Brien County)

 Gas Buddy (only O’Brien County)

https://gasprices.aaa.com/?state=IA
https://www.gasbuddy.com/
https://factfinder.census.gov/


Methodology
Transit Dependency Analysis

Factor Size Description

Gas Prices County Average gas prices from AAA web site with samples taken 
between June and November 2019. 

Median Household Income Block Group Average household income for the block group.

Carless Households Block Group Percentage of all households with zero vehicles available.

Language Block Group Percentage of households where English is spoken “not well” or 
“not at all”

Race Block Group Percentage of households classified as not “White”

College Enrolled Block Group Percentage of households that are enrolled in “college, 
undergraduate, graduate or professional school”

Population Density Block Group Density of population per square kilometer (land area only –
water area not included).
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Methodology
Transit Dependency Analysis
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Methodology
Iowa Public Transit Long Range Plan
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Results – Carless Households
Transit Dependency Analysis

More Transit 
Dependent

Less Transit 
Dependent 11



Results – Median Household Income
Transit Dependency Analysis
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More Transit 
Dependent

Less Transit 
Dependent



Results – Race
Transit Dependency Analysis

More Transit 
Dependent

Less Transit 
Dependent 13



Results – Language
Transit Dependency Analysis

More Transit 
Dependent

Less Transit 
Dependent 14



Results – College Enrolled
Transit Dependency Analysis

More Transit 
Dependent

Less Transit 
Dependent 15



Results – Population Density
Transit Dependency Analysis

More Transit 
Dependent

Less Transit 
Dependent 16



Results – Gas Prices
Transit Dependency Analysis

More Transit 
Dependent

Less Transit 
Dependent 17



Methodology
Iowa Public Transit Long Range Plan

Gas Prices

Median Household Income

Carless Households

Language

Race

College Enrolled

Population Density
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Methodology
Iowa Public Transit Long Range Plan
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Transit Agency Feedback

 Consolidated analysis weighting feedback from 
Transit Agencies. 15 total responses; same ratio 
of large : small : regional.



Results – Non-Weighted
Transit Dependency Analysis

More Transit 
Dependent

Less Transit 
Dependent 20



Results – Overall Composite
Transit Dependency Analysis
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More Transit 
Dependent

Less Transit 
Dependent



Results – Weighted Small Urban Average
Transit Dependency Analysis

More Transit 
Dependent

Less Transit 
Dependent 22



Results – Weighted Large Urban Average
Transit Dependency Analysis

More Transit 
Dependent

Less Transit 
Dependent 23



Example Application of Overall Composite
Transit Dependency Analysis
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More Transit 
Dependent

Less Transit 
Dependent



Example Application of Overall Composite
Transit Dependency Analysis

Race

Language

Population Density

Non-Weighted Factors
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More Transit 
Dependent

Less Transit 
Dependent



Workflow Summary
Transit Dependency Analysis
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Prep

• Literature review – methodology

• Identify factors – what to analyze

• Gather data

Process

• Calculate scores – categorization, comparison

• Join tables to geometry

Analyze

• Feature-to-Raster tool – individual factor layers

• Determine weights

• Weighted Overlay tool – composite layer



Sharing Results

 Individual meeting with Transit 
Agencies

 Passenger Transportation Summit

 Iowa Public Transit Association

 Data available to agencies

Web Application

 Interactive web mapping application 
through ArcGIS Online (AGOL)

 Strategic Highway Safety Plan (SHSP) 
example

 ArcGIS Transit Tools example

Next Steps
Transit Dependency Analysis
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Example 1 – DOT SHSP web page

[CANCELLED]

[CANCELLED]

Example 2 – ArcGIS Transit Tools



Questions
Transit Dependency Analysis

THANK YOU
FOR YOUR ATTENTION

What are your questions?
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Methodology
https://transweb.sjsu.edu/research/investigating-determining-factors-transit-travel-demand-bus-mode-us-metropolitan

Data
https://factfinder.census.gov/ redirect to https://data.census.gov/cedsci/
https://gasprices.aaa.com/?state=IA
https://www.gasbuddy.com/
https://iowa-gtfs.com/

Geoprocessing Tools
https://desktop.arcgis.com/en/arcmap/latest/tools/conversion-toolbox/converting-features-to-raster-data.htm
https://desktop.arcgis.com/en/arcmap/latest/tools/spatial-analyst-toolbox/how-weighted-overlay-works.htm

Visualization
https://urbanobservatory.maps.arcgis.com/apps/MapSeries/index.html?appid=1c32233ab04241a08f6bbc80f668d022
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